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a b s t r a c t
The authors present the anterior approach to cervical spine, which enabled complete
resection of tumor located in the anterior part of the spinal canal. Considering there are
not many reports in the literature, the authors present a case of a meningioma at the level
C5–C6 resected with good result through anterolateral approach.
# 2016 Polish Neurological Society. Published by Elsevier Sp. z o.o. All rights reserved.
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Meningiomas are neoplasms arising from meningothelial
cells. The majority, about 90%, are benign, clearly demarcated
from the surrounding tissues. These neoplasms account
for about 20% of intracranial tumors whereas the location
within the spinal canal is less common and comprises only
about 10% [13].
Typically, these tumors are intradural. Spinal intradural
extramedullary tumors account for two thirds of all intraspinal
neuplasms and include meningiomas and neuromas [1].
Meningiomas account for 25–46% of primary spinal tumors
and are second after neuromas [9]. They are most commonly* Corresponding author at: Department of Neurosurgery and Periphera
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the second most common location and account for about
15% [8,10,13].
The thoracic spinal meningiomas are generally anterolat-
eral, lateral or posterolateral. In the cervical region they are
often located on the anterior surface of the spinal canal [8,10].
Most tumors are diagnosed in the sixth and seventh decade
of life, with a female predilection in a 2:1 ratio. In the case of
the spinal canal meningiomas this ratio is higher being about
4:1 [9]. In addition to genetic factors, these differences result
from the occurrence of hormone receptors on the surface of
these tumors, particularly for estradiol or progesterone [13].
Considering the benign nature of these tumors, their
complete resection provides an opportunity of successfull Nerve Surgery, University Hospital WAM-CSW, Żeromskiego 113,
p. z o.o. All rights reserved.
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surgery, except for very rare malignant and anaplastic lesions,
there is no need for adjuvant radiotherapy. The radical
resection of the tumor requires good intraoperative visualiza-
tion allowing its complete removal with minimal risk of
damage to the spinal cord.
Ventral cervical meningiomas can be operated on by both,
anterior and posterior approach [2]. Although anterior ap-
proach seems to be an ideal solution, it is rarely used due to
technical difﬁculties associated mainly with the problem of
obtaining watertight closure of the dura and usual necessity of
spine stabilization [4,12].
In the presented case, we successfully used the anterolateral
approach with extended oblique corpectomy [5–7] [Fig. 1].
2. Case report
A 33-year-old female patient presented to neurologist with
numbness in ﬁngers (III–V) of both hands, with the accompa-
nying periodic arm and shoulder pain, weakness in her lower
extremities and a feeling of general weakness. She had a
history of Graves–Basedov disease.
Neurological examination revealed spastic paraparetic gait,
weak tendon reﬂexes in the upper extremities, exaggerated
knee jerk reﬂexes and bilateral Babinski sign.
Magnetic resonance imaging of the cervical spine revealed
the presence of a lesion characteristic of meningioma at C5/C6,
located on the ventral surface of the spinal canal, slightly more
to the left side [Fig. 2a–c].
The patient was admitted to our Department for surgical
treatment.
Because of the ventral location of the tumor, the anterior
approach was selected.
3. Surgical procedure
The patient was positioned supine, with head turned to the
right side. Approach from the left side. Skin incision was madeFig. 1 – Exposure of the vertebral artery and the spinal cord.along the medial border of the sternocleidomastoid muscle.
The anterolateral surface of the spine was visualized by
dissection of tissues externally to the neurovascular bundle.
Then the sympathetic chain was identiﬁed and displaced
laterally. The Longus colli muscle was removed along the
transverse processes of C5 and C6.
When the vertebral artery was located and dissected from
the transverse foramina of C5 and C6, an oblique drilling of
C5 and C6 vertebral bodies, extended to the midline was
performed with continuous control of the vertebral artery.
Following the removal of the posterior longitudinal liga-
ment, the dura was exposed and on its surface the presence of
tumor attachment as well as some pathological venous vessels
were revealed. After the vessels have been coagulated, the
dura was longitudinally incised to expose the arachnoid above
and below the lesion, the tumor margins were identiﬁed.
After a circular resection of the inﬁltrated dura, the
signiﬁcant bulking of the lesion and intensive pulsation of
the spinal cord were observed. The tumor was located
extramedullary, slightly more to the left and longitudinally
spreading to C5.
Microsurgical technique was applied. The tumor was
separated from the arachnoid and totally removed. Histo-
pathological examination revealed a meningothelial menin-
gioma [Fig. 3].
The watertight dura closure was performed using Duragen
and Tachosil preparations and right thigh fascia lata with
tissue glue.
Taking into account the range of the vertebral body
resection and age of the patient it was decided to perform
spinal fusion C4–C7 with right iliac crest graft. Titanium plate
and ﬁve screws were used for stabilization [Fig. 4b].
The patient responded well to the surgery. Horner's sign on
the left side was observed after the procedure. On 1, 3 and
6-months follow-up the patient presented regression of
preoperative symptoms and normalization of neurological
status including the Horner's sign. Follow-up imaging exam-
inations showed total meningioma resection [Fig. 4a].
4. Discussion
Meningiomas are mostly benign tumors of the central nervous
system (WHO I). They represent 25–46% of all tumors of the
spinal canal and most frequently occur in the thoracic region.
Cervical meningiomas account for about 15% and they are
mostly located on the ventral surface of the spinal canal and
are technically usually difﬁcult to remove [1,8–10,12,13].
Due to relatively slow grow, both patients and physicians
can underestimate the symptoms for a long time. Careful
neurological examination, early MR imaging and surgery are
crucial for avoiding the spinal myelopathy [4]. In meningio-
mas, the extent of surgical excision is the main factor of risk of
recurrence and all effort should be made to remove the tumor
along with its dural origin.
The majority of the literature is devoted to the technique
allowing the lesion resection from the posterior approach
[2,12,13]. By the laterally extended laminectomy or hemi-
laminectomy, meningioma located in the anterior part of the
spinal canal can be approached from one or both sides of the
Fig. 2 – (a) T1 enhanced MRI scan, sagittal cross-section. Tumor at C5–C6 level. (b) T2 MRI scan, sagittal cross-section. Tumor at
C5–C6 level. (c) MRI scan, axial. Medially located tumor with slight displacement to the left.
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be burdened with extensive damage to the paraspinal muscles
and the risk of kyphosis resulting from damage to the posterior
spinal column [3,11,12].
In some cases of meningiomas located centrally in the
anterior part of the spinal canal, the complete resection of the
tumor and inﬁltrated dura from the posterior may appear
difﬁcult or impossible and the attempts of radical removal can
compromise the spinal cord or roots. The lateral extension ofFig. 3 – Microscopic image: meningothelial meningioma.the laminectomy or hemilaminectomy allows in such cases
for better visualization of the tumor and increases the chance
of its total resection, but it involves the removal of the
intervertebral joints at one or both sides [12].
Presenting the above advantages and disadvantages of the
extended lateral laminectomy, we wish to draw attention to a
different technique – the anterolateral approach to the tumors
of the ventral surface of the cervical spinal canal, which we
used successfully in the described case of meningioma.
Surprisingly, the literature on this subject is not rich. Among
disadvantages of the anterior approach, the problem of dura
closure and necessity of spinal stabilization are raised, but
with anterolateral, extended approach the ﬁrst is quite easily
achievable and the letter, in cases when necessary, seems to
be easier then posterior stabilization.
During the procedure, we paid special attention to water-
tight closure of the dura. It was achieved with the use of
Duragen and Tachosil preparations and right thigh fascia lata
with tissue glue. We did not use the lumbar drainage in our
case, but this is a good alternative when CSF leak occurs
in postoperative period, despite the materials used for dura
closure [4].
Described technique allowed direct visualization of the
lesion and its total resection eliminating completely any spinal
cord or spinal nerves manipulation. It also allowed for total
removal of the dural attachment of the tumor, thereby
maximally preventing its regrowth and leading to complete
Fig. 4 – (a) 3 months follow-up MRI, T1. (b) Follow-up X-ray.
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lays in the possibility of controlling the vertebral artery from
the beginning of the procedure. In cases when classical oblique
drilling is sufﬁcient to remove the pathology and the opening
of the spinal canal is less extended to the midline, it is possible
to avoid stabilization [5]. In presented case it was necessary
to remove the medial part of the spinal bodies and the
stabilization was performed. In our case we harvested bone
from right iliac crest. The graft was inserted in the drilled space
and stabilized with the titanium plate. The use of titanium
mesh has been described [4]. In our case we used bone which
ﬁlled very well the space and reduced the risk of artifacts in
further MR control studies.
5. Conclusions
The surgical procedure with anterolateral approach with
extended oblique corpectomy provides a relatively easy and
bloodless access to the spinal canal.Good intraoperative visualization reduces the risk of spinal
cord, spinal nerves and vascular injury associated with
manipulations. The technique makes radical resection of
the tumor and watertight dura closure possible.
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